Ralstonia solanacearum is a vascular soil-born plant pathogen with an unusually broad host range. This globally distributed, economically destructive organism has thousands of distinct lineages within a heterogeneous "species complex". Some of those lineages can be assigned to ecotypes that include highly host-adapted strains such as the banana Moko disease-causing strains, the cold-tolerant potato brown rot strains (R3bv2) and the recently emerged NPB strains (Not Pathogenic to Banana). The polyphyletic nature of the Moko ecotype and the unexpected closeness of some its lineages to the paraphyletic brown-rot and NPB ecotypes make those highly adapted strains a robust model for study of host adaptation. High-quality genomes of 10 new strains belonging to our model ecotypes were produced to complement the 12 publicly available ones. Using a panel of bioinformatics methods (phyletic profiles, LGT inference by phylogenetic methods, branch-site selection test, promoter motifs screening), we looked for genetic or evolutionary features that discriminate between ecotypes. Those related to known virulence factors were further analyzed for functional clues about host adaptation and emergence mechanisms. Knockout strains for candidate genes are currently being produced. Additional transcriptomic analyses of these strains during infection are underway to evaluate how much regulation networks can vary between ecotypes.
Plants of the Solanaceae family showing symptoms of bacterial wilt were collected from different regions of Mauritius for the isolation of R. solanacearum. The biovar of the 10 isolates obtained was then determined biochemically. Seven tomato varieties were tested with the 10 different isolates to define differentials. A scoring scale was used to monitor disease progression over 14 days after inoculation and on day 8 post-inoculation a phenotype was assigned to each plant based on the score on that day. The plants were also inoculated with two R. solanacearum Race 3 Biovar 2 isolates. Different response was observed among the seven tomato varieties after inoculation with the pathogen. In addition, some R. solanacearum isolates were more virulent than others. Phenylalanine ammonia lyase, catalase and peroxidase assays were performed on leaflets of the seven tomato plant varieties at different time intervals following inoculation. Different trends in enzyme activities were observed for resistant, moderately resistant and susceptible tomato varieties. GeneFishing TM PCR technique was used to identify bacterial wilt induced genes which were differentially expressed in the most resistant plant and one susceptible plant. Focus was also on the analysis of Nucleotide Binding Site domain containing protein sequences. Future work will involve the optimization of Real-Time PCR to quantify expression of selected genes. It is expected that this study will provide information on the molecular basis of resistance in the plants under study. Such data are crucial to understand the process and the data obtained can be applied as markers for selection of parents in breeding programs.
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Abstract
In 2010, grapefruit (Citrus paradisi) and Mexican lime (C. aurantifolia) leaves with erumpent callus-like lesions were collected in Senegal in the Sebikotane area between Dakar and Thies. Similar symptoms have been observed by local farmers since 2008 and lesions were morphologically similar to those of citrus canker caused by Xanthomonas citri pv. citri (Asiatic canker). Both species are very susceptible to X. citri pv. citri pathotype A, which is a group of strains with a large host range among Citrus species. Mexican lime is susceptible to X. citri pv. citri pathotype A*, which is a restricted host range group of strains. Fifteen Xanthomonas-like strains were isolated from disease samples.
Multilocus Sequence Analysis of six partial housekeeping gene sequences (atpD, dnaK, efp, gyrB, gltA and lepA) showed that Senegalese strains were fully identical to X. citri pv. citri sequence type 3 previously recorded only in Western Asia. These results were consistent with Insertion Sequence Ligation-Mediated (IS-LM)-PCR and Amplified Fragment Length Polymorphism (AFLP) data, which highlighted a close relatedness between Senegalese strains and strains from Mali, India and Pakistan. Pathogenicity tests on Mexican lime, sweet orange and grapefruit confirmed the large host range of the Senegalese strains.
This represents the fourth outbreak of citrus canker reported from Africa within the last 5 years.
Other documents published were from Mali and Somalia (2008) and Ethiopia (2009). These molecular tools are sufficient for identification of strains at the species and pathovar levels but are insufficiently resolutive for addressing epidemiology and evolution-related questions.
New molecular tools such as MultiLocus Variable number of tandem repeats Analyses (MLVA) are being developed to analyse epidemiology at the orchard level (microsatellites) and for the surveillance of the pathogen worldwide (minisatellites). To study the pathogen evolution, our ongoing project is to analyse complete genome sequences. 
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Abstract
Bovine trichomoniasis is a sexually transmitted protozoan disease with a worldwide distribution. This disease is the source of great economic loss in many countries, including Argentina, and it is caused by the flagellate protozoan Tritrichomonas foetus. Pathogenic mechanisms include adhesion, extracellular enzymes production, and evasion of the immune response from the host. Vaccines developed to date are unlikely to induce an effective immune response in field conditions, thus hindering the implementation of effective control of the disease. Several authors have shown that the persistence of the infection in the females is variable, and that it could depend on the pathogeny of the different strains.
Our lab has established a murine model of embryonic loss for the study of human and bovine diseases. Moreover, this allows us to study the disease with and without gestation, where most of the symptoms occurring in cattle are mirrored.
Our hypothesis is that strains of T. foetus with high pathogenicity enable a long term persistence of the parasite in the host, and thus a higher percentage of embryonic loss in murine model. To corroborate this hypothesis we aim to select and study cryopreserved isolates from different cattle from Buenos Aires Province, and to characterize the pathogeny of the different strains. To pursue this aim, it is necessary to study the differences in a genomic level. The final aim is to detect possible virulence causing genes and proteins that could be, in a future, target of a more effective vaccine.
Nowadays, and so as to pursue these aims, our group implements different molecular biology techniques. Our group has been working with this protozoan for many years, and it has become necessary to use different Bioinformatics and Comparative Genome Analysis tools to support molecular biology preliminary findings. 
Characterization of strains of
Abstract
Because it is suspected that gene content may partly explain host adaptation and ecology of pathogenic bacteria, it is primordial to understand factors affecting genome content and its evolution. Whereas, recent genomic advances have revealed extremely large pangenomes for some bacterial species, it remains difficult to predict in what extent gene pool is accessible within or transferable between populations. As genomes bear imprints of the history of the organisms, gene distribution pattern analyses should provide insights on the forces and factors at play in the shaping and maintaining of complex genomes. In this study, we revisit the data harvested in a former CGH micro-arrays analysis in order to assess the genomic plasticity of the R. solanacearum species complex. Gene distribution analyses demonstrated the remarkably disperse genome of R. solanacearum with about half of the genes being accessory. From the reconstruction of the ancestral genomes compositions, we were able to infer the number of gene gain and loss along the phylogeny. Analyses of gene movements' patterns reveal that factors associated with gene function, genomic localization and ecology delineate gene flow patterns. Whereas the chromosome displays lower rates of movement, the megaplasmid was clearly associated with hot-spots of gene gain and loss. Gene function was also confirmed to be an essential factor in gene dynamic with important differences in movement patterns depending on the COG classification. Finally, analyses of gene distribution highlights possible highway of horizontal gene transfers. Because of sampling and design bias, we can only speculate on factors at play in this delineation. Nevertheless further studies intending to examine precise conditions that favor gene transfer would provide invaluable insights in the fate of bacteria, species delineation and the emergence of successful pathogens. 
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ANSES -Plant Health Laboratory Reunion Island
Towards the development of a marine diversity and genetic data bank with the aid of bioinformatics tools. 
Abstract Background
The marine environment represents considerable value in terms of biodiversity and economics through fisheries and other products derived from the sea. As species are the basic units for the assessment of the marine biodiversity, their accurate identification is critical in all studies of biodiversity management. Traditionally, identification of species has been based on morphological characters. However, using morphological features to identify species is confounded by phenotypic plasticity of skeletal characters and lack of diagnostic features. More recently a short DNA sequence of 648-655bp, the mitochondrial 5' region of the cytochrome c oxidase subunit I (COI) gene, is being used as a DNA barcode for distinguishing species. It is one means of establishing a rapid, accurate, and cost effective system for the identification of species. DNA barcoding using COI has been widely employed in various biological fields with proven ability to differentiate closely related species in studies ranging from forensic sciences, molecular systematics to seafood products identification.
Results
At the Mauritius Oceanography Institute, we are using both the morphometric data and the genetic signature to characterize marine organisms of major commercial importance (fish, invertebrates, soft corals and sponges) in the waters of Mauritius. For the initial phase of the study, the overall commercial fish diversity of Mauritius has been assessed. Using both the morphometric and genetic data, we have built a custom-designed online searchable database, termed as the Marine Diversity and Genetic Data Bank (MDGDB), for storing both the data generated during the study, MDGDB has been developed using MySQL whereby each table in the database has been normalised to prevent redundancy and lost of data. Image data are stored as binary large objects for instant retrieval from the table. SQL programming and PHP server side scripting language, has been used to facilitate the retrieval as well as filtering of data from the database. The web interface makes use of the cascading style sheets (CSS) for proper design and layout of webpages. In MDGDB, users are presented with both a DNA-based search approach using Bioinformatics tools and a query-based function. For the DNA-based technique, users can search the created DNA data bank through the stand-alone Basic Local Alignment Search Tool (BLAST) algorithm. In the query-based function, search can be performed using either the nomenclature or the common name of the organisms.
Conclusion
MDGDB provides a platform where both morphological and DNA-based approaches can be used for the proper identification of marine organisms thereby providing a tool for a better management of the marine biodiversity. It also provides users worldwide with a rapid and accurate method for comparing their specimens against ours using both standardised genetic signature and morphometric data. The database is publicly available at http://www.mdgdb.com. Future work will focus on a molecular phylogenetic assessment for each family of fish collected using various phylogenetic software. Moreover, other gene markers (nuclear and/or mitochondrial) will be used to delineate between species whereby COI has failed. 
Abstract
The phylogeny and the biogeographical history of the genus Vanilla was investigated using four chloroplastic genes (psbB, psbC; psaB and rbcL), on 47 accessions of Vanilla chosen from the ex situ CIRAD collection maintained in Reunion Island and additional sequences from GenBank. Bayesian methods provided a fairly well supported reconstruction of the phylogeny of the Vanilloideae sub-family and more particularly of the genus Vanilla. Three major phylogenetic groups in the genus were differentiated in disagreement with the actual classification in two sections (Foliosae and Aphyllae) based on morphological traits. Recent Bayesian relaxed molecular clock methods allowed to test the two main hypotheses of the phylogeography of the genus Vanilla. Early radiation of the Vanilla genus and diversification by vicariance consecutive to the break-up of Gondwana, 95 million years ago (Mya), was incompatible with the admitted age of origin of Angiosperm. Based on the Vanilloideae age recently estimated to 71 million years ago (Mya), we conclude that the genus Vanilla would have appeared ~34 Mya in South America, when continents were already separated. Nevertheless, whatever the two extreme scenarios tested, at least three long distance migration events are needed to explain the present distribution of Vanilla species in tropical areas.
Leishmania donovani is the infectious agent of visceral leishmaniasis (VL), causing fatal hepato-splenomegaly if left untreated. The severity of this disease is driven by virulence factors enabling the pathogen to resist to and subvert host immune functions. We previously identified important proteomics differences between in vitro generated avirulent axenic, and hamster-derived virulent splenic L. donovani amastigotes. With the aim to initiate a systems-wide analysis, we used high-throughput quantitative RNAseq technology in order to gain novel insight into the nature, the expression, and the regulation of virulence factors by investigating the expression profiles of these L. donovani virulent and avirulent samples. Four libraries of 50bp-long reads were generated using directional sequencing, including two biological replicates. The 30 million reads generated per library covered about 8000 genes per sample. Our analysis revealed 2345 differentially expressed genes in virulent vs avirulent parasites, with more than 200 transcripts showing a two-fold or higher difference in abundance. We identified deep expression differences in several transcripts, some playing crucial roles in Leishmania intracellular growth. Ongoing genomic analyses investigate if these differences are due to gene deletions or copy number variations. 
RNAseq applied to
Backround
Vanilla planifolia, the tropical climbing orchid is the source of natural vanilla, one of the most important flavor in the food industry worldwide. The stem and root rot of vanilla caused by the fungus Fusarium oxysporum f.sp Vanillae (FOV) is the most serious disease of vanilla and has resulted in epidemic devastation of crop in many vanilla producing countries. Breeding for resistance is considered as the best way for controlling Fusarium diseases. The overall objective of the thesis is to better describe and understand the interaction between FOV pathogen and the vanilla hosts. This interaction will be studied both at the molecular and histological levels. In a preliminary step, we will evaluate the genetic and phenotypic diversity of FOV isolates in the Indian Ocean region in order to select the adequate isolates for challenging the vanilla genetic resources available at BRC Vatel * . The development of the disease in selected genotypes will be thoroughly studied in plant tissues (roots and stems) using advanced microscopy systems. A metagenomic approach, based on RNA-seq, will be conducted in parallel to unravel the genes possibly involved in the resistance mechanism. We will compare gene expression in various combinations of pathogenic/Non-pathogenic Fusarium isolates and genotypes of vanilla showing diverse levels of resistance to the disease.
Results
Molecular characterization of 124 Fusarium isolates were done with EF1!. Most of the isolates
showed sequence similarity towards Fusarium oxysporum. Molecular characterization with IGS and more isolates is in progress.
The pathogenicity tests with the Fusarium isolates were done and 70% of the isolates were found to be pathogenic. The experiment is in progress with more isolates and genotypes.
Conclusion
The expected output of this work is a better understanding of the FOV -Vanilla pathosystem and the development of noble methods such as breeding and marker assisted selection to control the root and stem rot disease of vanilla. 
Backgrounds
The Old World scorpion Androctonus australis hector (Aah) produces one of the most lethal venom to human. Peptidic !-toxins AahI to AahIV are responsible for its toxicity and AahII toxin accounting for half of it activity. Although life-saving, antivenoms contain a pool of immunoglobulins (i.e. polyclonal antibody) of unknown antigen specificity and known redundancy, which necessitates the delivery of large volume of heterologous immunoglobulins to the envenomed victims, thus increasing the risk of anaphylactic and serum sickness adverse effects. Here we exploit recent molecular sequences and structural bioinformatic tool with the main objective to design more rational on structure of toxin-targeted antivenom compounds.
Analysis of the sequences encoding the VH variable regions of scorpion toxin-specific immunoglobulins (Ig) is the major topic in our work. Antibodies possess an essential feature and have an extremely specific combination of site region that recognizes the antigen (i.e. antigenic determinant). This site is located in the variable region of the Ig. Depending of the antigen, antigenic determinant is almost differentially maturated leading to a huge diversity of antibody sequences with different canonical structures.
Methods
We used a novel strategy to identify the position variability of amino acid sequences of immunoglobulin VHH fragments and highlighted conserved positions and domains in a multiple sequence alignment "position by position". Work is in progress to correlate bioinformatic data and crucial elements that are importantly related to their biological activities. IMGT sequence database is used for numbering CDR loops of scorpion toxin-specific antibody sequences.The GD-Graph "IMGT/DomainProfile" program (kind gift of Prof. MF LeFranc and Dr E. Duprat), based on executable and Perl programming language module, was applied to antibody sequences (domain family of type VHH domains as standardized within IMGT universal numbering). In a second step, we planned to combine and compare the out-put data of other bioinformatic mode of analysis for sequence alignment, such as "MAFFT" and "Muscle". Finally, "Modeller" script will be used to study by homology modeling, the 3D structure of each antibody fragment and consequently bring out the divergence in folder structure. These various computational programs will give insights into structure-function relationships.
Conclusion
Our strategy is designed to use valuable information's from nanobody sequences as well as pharmacological properties related to their bind to scorpion toxins to study crucial elements responsible of their demonstrated neutralizing and protecting capacities. The present approach may be adapted to design methodology for studying motifs generated by hypermutation or antigenic variations. ! (1) to evaluate how far the species in this genus are related with regards to their genetic material and metabolome (2) to detect and characterise the biologically active molecules of these species (3) to investigate the effect of in vitro culture on the phytochemical and molecular properties of the studied Aloes.
Phylogenetic reconstruction was done using the chloroplast genes (psbA-trnH spacer and matK region). Sequences files were assembled, checked and edited using BioEdit Sequence Alignment Editor, and aligned using MAFFT. Maximum parsimony was performed using PAUP v.4.0b10. The phylogenetic tree shows that the Mascarene Aloes have clustered separately from other Aloe species. Mascarene Aloe species are being extensively used in the folk medicines, highlighting the need to test the biological activity of the Mascarene Aloe species. Preliminary phytochemical screening has revealed the presence numerous bioactive components such as anthraquinones, phenols and flavonoids, and possible presence of alkaloids, coumarins, tannins, saponins and terpenes in the Aloe species from the Mascarene Islands as well in Aloe vera.
A propagation protocol has been established for the Mascarene Aloes. Seeds of the species were germinated in vitro on Murashige and Skoog medium. Plantlets were cultured into MS medium supplemented with different plant growth regulators. Formation of a massive structure originating from the base of the seedlings was observed in the cultures. This structure has subsequently developed into protocorm-like structure (PLS). The number of PLS formation is highest in medium containing NAA and TDZ. Rapid and efficient regeneration of the endemic Aloe species together with genetic stability is important for pharmaceutical exploitation and for germplasm conservation.
Preliminary experiments have revealed that the morphological differences existing between Mascarene Aloes and A. vera are also reflected at the metabolic and genomic level. Future work will involve amplification of rbcl, trnL-F, ITS and ETS for phylogenetic analysis and characterisation of the biologically active molecules through HPLC and NMR. Antibacterial, antifungal, anti-oxidant and cytotoxicity assays will be also carried to determine the biological properties of the Mascarene Aloes.
Abstract
Dengue is one of the most important vector-borne diseases, distributed worldwide. In Africa, dengue disease was thought to be rare but recent outbreaks over the last 3 years suggest that substantial parts of Africa may be at a tipping point in terms of dengue transmission with enhanced activity. It has been suggested that difference in severity of dengue in Africa comparatively to other continents may be explained by differences in genetic background of human populations. In order to address properly dengue threat in Africa, it is important to assess role of genetic and non-genetic factors. The objectives of the project are to study epidemiological aspects and human genetic variants which confer susceptibility to dengue infection and severe dengue disease in African populations. We will first work on dengue determination and prevalence before the identification of human genetic variants which confer susceptibility to infection and severe dengue disease in African populations by using family-based genetic association methods in a Senegalese family-cohorte and case/control studies from outbreak in rural and urban settings. The genetic markers identified can be used in a model to predict risk of dengue epidemic in African populations together with other factors including mosquito factors, climate and viral factors.
• Background
With current estimates of 100 millions of cases annually and 2.5 billions of persons at risk in tropical and subtropical regions, dengue is one of the most important vector borne disease, distributed worldwide. Dengue encompasses a high variety of clinical syndrome with a case fatality rate of 1-5 %. Dengue virus (DENV) comprised 4 serotypes (DENV1-4).
• Results (expected)
We expect through this project to have a better understanding of the importance of asymptomatic dengue infections in an African rural settings and predict their impact in the disease transmission. In addition, we expect to identify variants of genes in the African population involved in the development of dengue disease.
• Conclusions
Epidemiological factors as well as genetic markers that could be identified can be used in a model to predict risk of dengue epidemic in African populations together with other factors including mosquito factors, climate and viral factors. It could contribute to the understanding of dengue disease in Africa and why the prevalence is low on the continent. In the era of huge amounts of data from high throughput DNA sequencing is necessary to search for more effective methods of analysis of functional regions of genomes, in particular regulatory regions that may be crucial in the search for single-nucleotide polymorphisms (SNPs) potentially responsible for the development of the diseases. Modifications in regulatory elements are likely to have the dominant role in the evolution of gene regulatory networks, because they are less subject to selective pressure, compared with proteins and thus can quickly evolve to adapt to the environment. Polymorphisms located in non-coding regions probably interfere the genes expression by changing the affinity of transcription factors bound to regulatory motifs. Sequences 1000, 2000 and 5000 bases upstream of annotated transcription start of RefSeq genes from nine representatives of mammals (human, chimpanzee, rhesus macaque, house mouse, brown rats, rabbit house, dog house, domestic cattle, domestic horse, platypus) were obtained from the UCSC Genome Browser (http://genome.ucsc.edu/). Using bioinformatic methods (analysis of constant evolutionary and description of the distribution specific motifs in the promoters of the TSS) we identified potential regulatory motifs and "hot spots" based on the accumulation of themes not normally subject to selection. In order to verify the predictions we planned to analyze mutations in non-coding regions found in the literature and the COSMIC database (Catalogue of Somatic Mutations in Cancer; http://cancer.sanger.ac.uk/ cancergenome/projects/cosmic/). The accuracy, specificity and sensitivity of the algorithm is going to be compared with other developed solutions e.g.: Sinbad -Sequence-InformationBased-Decision-model FastSNP, UTRScan and Pupasuite 3 For some transcription factors we will described their molecular characterization of selective motif recognition.
Role of asymptomatic infections and human genetic susceptibility to transmission of dengue infection in Africa
The development of methods for the analysis of polymorphic sequences and their functions in promoter regions.
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